Cloning, expression and characterization of xylose isomerase from the marine bacterium Fulvimarina pelagi in Escherichia coli.
Production of a xylose isomerase (XI) with high tolerance to the inhibitors xylitol and calcium, and high activity at the low pH and temperature conditions characteristic of yeast fermentations, is desirable for a simultaneous isomerization/fermentation process for cellulosic ethanol production. A putative XI gene (xylA) from the marine bacterium Fulvimarina pelagi was identified by sequence analysis of the F. pelagi genome, and was PCR amplified, cloned, and expressed in Escherichia coli. The rXI was produced in shake flask and fed-batch fermentations using glucose as the growth substrate. The optimum pH for rXI was approximately 7, although activity was evident at pH as low as 5.5. The purified rXI had a molecular weight in 160 kDA, a Vmax of 0.142 U/mg purified rXI, and a KM for xylose in the range of 1.75-4.17 mM/L at pH 6.5 and a temperature of 35°C. The estimated calcium and xylitol KI values for rXI in cell-free extracts were 2,500 mg/L and >50 mM, respectively. The low KM of the F. pelagi xylose isomerase is consistent with the low nutrient conditions of the pelagic environment. These results indicate that Ca2+ and xylitol are not likely to be inhibitory in applications employing the rXI from F. pelagi to convert xylose to xylulose in fermentations of complex biomass hydrolysates. A higher Vmax at low pH (<6) and temperature (30°C) would be preferable for use in biofuels production. © 2016 American Institute of Chemical Engineers Biotechnol. Prog., 32:1230-1237, 2016.